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1078–5884/00Acute Ischemic Hepatitis in Aortocaval Fistula
G. Sobrinho,1* M.E. Ferreira,1 J.P. Albino,1 H. Gomes2 and L.M. Capita˜o1Departments of Vascular Surgery 1Hospital de Santa Marta, and 2Hospital da Cuf Descobertas,
Lisboa, PortugalObjectives. To characterise liver dysfunction in patients with aortocaval fistula.
Design. Retrospective study.
Materials. All four patients operated on for aortocaval fistula between 1999 and 2003. Three were males with ruptured
abdominal aortic aneurysm (AAA). One was a female who underwent lumbar disk surgery. Four patients operated on for
ruptured AAA were used as controls.
Methods. Measurement of serum aspartate aminotransferase (AST), alanine aminotransferase (ALT), lactate
dehydrogenase (LDH) and creatinine from the preoperative period until full recovery.
Results. The median delay between the presumed formation of the fistula and surgery was 2 days (range 1–3 days). High
levels of AST, ALTand LDH were observed in all patients, starting from the preoperative period, reaching the maximum on
the first two postoperative days and normalising thereafter. Median peak values were: ASTZ4256 IU/l (range 816–7779),
ALTZ2487 IU/l (range 960–5645) and LDHZ15165 IU/l (range 3122–32361). Serum creatinine also sustained
alterations with a similar time course. Median peak values were: 256 mmol/l (range 230–468). All the patients survived.
Conclusions. Acute ischemic hepatitis appears to be a consistent or, at least, a common complication of aortocaval fistula.
Although a concern during the perioperative period, its course is benign and fully resolves upon successful surgery.Keywords: Aortocaval fistula; Arteriovenous fistula; Abdominal aortic aneurysm; Liver dysfunction; Ischemic hepatitis;
Renal failure.Introduction
Spontaneous rupture of abdominal aortic aneurysm
(AAA) into the inferior vena cava is the most common
cause of aortocaval fistula (ACF), accounting for 80–
90% of the cases.1,2 It is found in 1% or less of all aortic
aneurysms and in 3–4% of the ruptured aortic
aneurysms.2 Trauma and iatrogenic injury after
lumbar disk surgery account for the remainder 10–
20% of the cases.2 Mortality ranges from 10 to 71%.3
The opening of massive ACF induces major haemo-
dynamic disturbances: a drop in total peripheral
resistance and in arterial pressure, increased central
venous pressure and return and decreased systemic
blood outflow because of shunting of the blood from
the arterial to the venous side of the circulation.4 The
compensatory mechanisms called into play include
increase in peripheral vascular resistance, heart rate,ing author. Gonc¸alo Sobrinho, Rua Tenente Ferreira
50-317 Lisboa, Portugal.
: gsobrinho@netscape.net
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failure may ensue.4
The clinical presentation includes lumbar or
abdominal pain, pulsatile abdominal mass, continu-
ous abdominal bruit or thrill, peripheral cyanosis,
lower limb oedema, arterial hypotension, tachycardia,
high-output congestive heart failure, oliguric renal
failure, haematuria, rectal bleeding and pulmonary
embolism.2 However, classical features may be absent
in up to one half of the patients.5
CT-scan findings in ACF include the aortic aneur-
ysm, dilated and increased density of the inferior vena
cava similar to that of the aorta, rapid flow of contrast
from the aorta to the inferior vena cava on dynamic
scanning and, occasionally, the actual fistula connect-
ing the two vessels.6 Duplex scanning7 and magnetic
resonance imaging8 may be diagnostic. Diagnosis can
be confirmed by aortography.2
In this article we describe, in four patients with
ACF, the existence of an acute reversible liver
dysfunction compatible with Acute Ischemic Hepatitis
(AIH). We believe it is an important feature to be
aware of, since it can be a source of major concern,Eur J Vasc Endovasc Surg 29, 239–243 (2005)
doi:10.1016/j.ejvs.2004.12.006, available online at http://www.sciencedirect.com onved.
G. Sobrinho et al.240particularly during the early postoperative period. To
the best of our knowledge this is the first report of AIH
in aortocaval fistula.Materials and Methods
During the 5 year period from 1999 to 2003, 131
patients were operated on for ruptured AAA and four
other patients underwent surgical repair of ACF. Of
these, three were caused by erosion of an AAA and
one followed lumbar disk surgery. All patients were
admitted in an acute condition. The median delay
from the presumed occurrence of the fistula to surgery
was 2 days (range 1–3). Diagnosis was established
before surgery except in case 4. Contrast-enhanced
abdominal CT scans were available and confirmed the
diagnosis in all the patients (Fig. 1). Case 3 also had an
aortic angiogram done (Fig. 2). Follow-up was
obtained by medical appointment, telephone inter-
view or review of medical records. Details of the
preoperative features are presented in Table 1. Four
patients operated for ruptured AAA were used as
controls. Criteria to select the controls were date of
surgery (closest to that of the patients with ACF) and
survival of at least 7 days.Results
All patients with ACF received sevoflurane anaesthe-
sia during 2.5–4 h and were operated on through a
transperitoneal approach. Acetaminophen was notFig. 1. Contrast-enhanced abdominal CT scan of the
abdomen revealing an abdominal aortic aneurysm with
aortocaval fistula. Notice the increased density of the inferior
vena cava similar to that of the aorta and the actual fistula
connecting the two vessels (image pertaining to case 2).
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the aneurysm and aorto-bifemoral grafting was the
standard technique, except in case 4, where the inferior
vena cava was ligated and an aorto-biiliac graft put in
place. Median aortic cross-clamping time was 75 min
(range 60–90). Infrarenal clamping was performed in
cases 2, 3 and 4. In case 1, due to the large diameter of
the aneurysm, control was first obtained at the
supracoeliac level. After aortic clamping, the systolic
blood pressure remained above 100 mmHg in all the
cases. These patients did not have retroperitoneal
haematomas. With the exception of case 4, the
preoperative haemoglobin was above 10 g/dl. The
blood requirements were packed red cells (median
7 units, range 6–12), fresh frozen plasma (median 5.5
units, range 4–6) and platelet concentrate (median
8 units, range 0–13). Operative and postoperative
findings are presented in Table 2.
The serum liver enzymes and creatinine sustained
major alterations. Before the presumed onset of the
ACF, the serum AST, ALT, LDH, and creatinine were
normal. These values increased before surgery and
peaked on the first to second postoperative day. The
median maximum values were AST-4256 IU/l (range
816–7779), ALT-2487 IU/l (range 960–5645), LDH-
15165 IU/l (range 3122–32361) and creatinine
256 mmol/l (range 230–468). The AST/ALT peak
value ratio ranged from 1.36 to 1.86. The ALT/LDH
peak value ratio ranged from 0.1 to 0.2. The serum
liver enzymes returned to baseline values between the
10th and the 17th postoperative day. The urine output
was reduced before surgery but resumed at the end of
surgery. The serum creatinine returned to baseline
values between the third and the 12th postoperative
day, except for case 4 who required haemodialysis for
14 days and normalised serum creatinine on the 29th
postoperative day (Fig. 3). The PTT and the INR were
elevated before surgery, peaked in the immediate
postoperative period and eventually normalised. In
case 1 the peak PTTwas 57s and the INR 3.77. In case 2
the peak PTT was 104s and the INR 2.69. In case 3
coagulation tests were not available. Case 4 had major
blood loss and the PTT was O120s and the INR O10.
All patients with ACF survived and were dis-
charged from the hospital between the 12th and the
40th postoperative day. With the exception of the first
case, the delay in discharge from hospital was due to:
sepsis (case 2 and 3) and acute renal failure requiring
dialysis (case 4). Case 1 died 3months later, apparently
from an unrelated cause. Case 2 was lost to follow-up.
Case 3 and 4 are alive at 5 and 2 years follow-up,
respectively.
In the control group, the serum AST and ALT either
did not change or were increased to values that never
Fig. 2. Aortic angiogram showing the abdominal aortic
aneurysm and early filling of the inferior vena cava (image
pertaining to case 3).
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The serum LDHwas increased in all patients to values
below 3-fold the upper limit of the normal range. In
the first two control cases the serum creatinine was
increased at admission and during the early post-
operative period and eventually normalized. In cases 3
and 4 the serum creatinine was normal (Fig. 4). With
the exception of the control case 4, who died on the
16th postoperative day with massive gastrointestinalTable 1. Preoperative data
N Age Sex Etiology Preoper
delay (d
1 85 M AAA 1
2 71 M AAA 3
3 59 M AAA 2
4 46 F Lumbar4-5
disk surgery
2
N-patient number, M-male, F-female, AAA-abdominal aortic aneurysmhaemorrhage, all patients survived and were dis-
charged home.Discussion
All four patients with ACF sustained a similar pattern
of elevation of liver enzymes. Operative liver damage
may be caused by ischemic insult, halothane toxicity,
acetaminophen overdosage or transfusion-associated
hepatitis. None of the patients were exposed to
halothane or acetaminophen. Transfusion-associated
hepatitis is uncommon and has a completely different
time course. Acute ischemic hepatitis or shock liver fits
the observations because it is an acute and reversible
elevation of the liver enzymes, caused by poor liver
perfusion due to prolonged hypotension or right-
sided heart failure.9–12 Biochemical diagnostic criteria
are a 20-fold acute increase in the aminotransferases
level and a 5-fold acute increase in the LDH level,
peaking in the first to third day, while the bilirubin and
alkaline phosphatase are increased marginally. The
AST reaches higher levels than the ALT but returns to
normal values sooner.10 The ALT/LDH ratio is below
1.5.13 The pathologic criterion is the finding of
centrilobular necrosis.9–12 The course is usually benign
and lasts for 3–11 days.9–12 Prognosis is largely
determined by the underlying circulatory disorder
rather than by the liver dysfunction per se. Although
the liver dysfunction is usually reversible, the overall
mortality ranges from 47%9 to 59%14 due to the
associated multiorgan failure.
Also, all patients with ACF had oliguric acute renalative
ays)
Clinical
presentation
Blood press-
ure (mmHg)
Urine Hb (g/dl)
Palpable
aneurysm;
thrill; syn-
cope
70-50 Oliguria 11
Abdominal
and back
pain; palp-
able aneur-
ysm; thrill;
stupor
80-40 Oliguria 15
Abdominal
and back
pain; thrill;
dyspnoea;
right hydro-
nephrosis
100-60 Oliguria;
microhae-
maturia
10
Abdominal
pain; vomit-
ing
80-30 Oliguria;
macrohae-
maturia
8
, Hb-haemoglobin.
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Table 2. Operative and postoperative data
N RH Repair T
(hours)
Clamping site
and duration
(minutes)
Blood requirements (units) POC D
(days)
Follow-up
Vena cava Aorta PRC FFP PC
1 No Repair AFF 2.5 Supraceliac 30;
Infrarenal 30
6 6 0 – 12 Died at 3
months
2 No Repair AFF 4 Infrarenal 90 8 5 8 Sepsis 40 Lost
3 No Repair AFF 3 Infrarenal 75 6 6 13 Sepsis 34 Alive at 5
years
4 Yes Ligation AII 4 Infrarenal 75 12 4 8 ARF;HD 38 Alive at 2
years
N-patient number, RH-retroperitoneal haematoma, AFF-aorto-bifemoral bypass, AII-aorto-biiliac bypass, T-Sevoflurane anaesthetic time,
PRC-packed red cells, FFP-fresh frozen plasma, PC-platelet concentrate, POC-postoperative complications, ARF-acute renal failure, HD-
haemodialysis, D-discharge.
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5,15 and attributed to the generalized splanchnic
hypoperfusion. The time lag between the formation
of the ACF and surgical repair may determine the
magnitude of the renal failure.15 In the present series
the mildest AIH was associated with the shortest time
lag between aortocaval fistula formation and surgery
(Case 1). The most severe AIH was complicated with
renal failure requiring haemodialysis, and occurred in
case 4, in which there was major blood loss as
evidenced by the preoperative Hb (8 g/dl) and blood
requirements (PRC-12 U, FFP-4 U, PC-8 U). The four
control patients operated for ruptured AAA had only
minor changes in the liver enzymes, two orders of
magnitude below that observed in aortocaval fistula,
supporting the hypothesis that the enzyme elevations
in ACF are most likely due to AIH and not an
unspecific consequence of a major surgical procedure.
The serum creatinine time course was variable.Fig. 3. Time course of aspartate aminotransferase (AST), alanin
creatinine in four patients with acute aortocaval fistula. The va
Notice the initial rise before surgery, the early postoperative p
Eur J Vasc Endovasc Surg Vol 29, March 2005AIH has been reported to occur in 0.3% of elective
infrarenal aortic aneurysm repair.16 In this setting it is
associated mainly with the duration of operative
hypotension and possibly with supraceliac clamping
and the use of abdominal retractors.16 Other authors
have found that hypotension or shock alone did not
lead to ischemic hepatitis but required right-sided
heart failure with the resultant hepatic venous
congestion.12 In ACF there is both reduced arterial
perfusion of the liver and severe central venous
congestion that reduces the pressure gradient for
portal and hepatic inflow.17
AIH was found in all our four patients with ACF.
With the caveat that the series is small, AIH appears to
be a common, if not a constant complication in ACF.
The presence of this complication should be borne in
mind when high liver enzymes are found in the
preoperative and early postoperative assessment of
these patients.e aminotransferase (ALT), lactate dehydrogenase (LDH) and
lues of the liver enzymes are plotted on a logarithmic scale.
eak and the return to baseline values.
Fig. 4. Time course of aspartate aminotransferase (AST), alanine aminotransferase (ALT), lactate dehydrogenase (LDH) and
creatinine in four control patients with ruptured abdominal aortic aneurysm. The AST and ALT levels depart little from the
normal range. The LDH is mildly increased.
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